the =

ungitell Bulletin

volume 8, issue 1

Topic:

(1> 3)-Bp-GLUCAN FALSE POSITIVES:
ANTIBIOTICS PLAYING A ROLE?

Discussion:

The utilization of serum (1-3)-B-glucan (BG) data in the clinical management of invasive fungal disease has become well established
in routine clinical practice and is listed in research and practice guidelines (De Pauw, et al., 2008; Cuenca-Estrella et al,, 2012). In
the area of antimicrobial stewardship, the very high negative predictive value (NPV) of serum BG in allowing the safe withholding
or early withdrawal of unneeded systemic antifungals has been extensively demonstrated (Prattes, et al., 2014; Posteraro, et al.,
2016; Nucci, et al., 2017; Rautemaa, et al., 2017; Bansal, et al., 2018). In the area of positive predictive value, however, positive
serum BG titers need to be interpreted in light of the complete clinical picture, as iatrogenic contamination and intestinal transloca-
tion may contribute to elevated serum BG titers. For example, blood fractionation products are well known to cause serum
BG diagnostic false positives (Buchacher et al., 2010; Liss, et al., 2016a; Held, et al., 2011, Egger, et al, 2018). In the area of
iatrogenic contamination, the potential of contaminated antibacterials to generate false positives has been extensively addressed.
As most in-patients, who are at highest risk for invasive fungal disease, are also receiving antibacterials for at least part of their
hospitalization, it is worth reviewing the literature as regards the impact of antibiotics upon patient serum BG titers.

The question of whether antibacterials are associated with false positive (1-3)-B-glucan results has been addressed in both labora-
tory and clinical studies. Marty, et al., (2006) looked at 44 antibacterials, addressing both the in-container, diluted for administration,
and estimated post-administration dilution titers. While 5/44 tested positive (>80 pg/ml) when reconstituted in-container, none
would have been positive after post-administration dilution. More recently, Liss et al., (2016b) addressed the same issue and
examined 30 antibacterials and 5 antifungals. They observed that 20/30 antibacterials and 5/5 antifungls contained sufficient BG as
to be able to meet or exceed the positive cutoff of 80 pg/ml. However, these in-container values did not allow for dilution upon
administration, or clearance, which would have, essentially, eliminated the likelihood of positive circulatory titers (Finkelman, 2017).
Nonetheless, their findings provide a cautionary note regarding iatrogenic contamination of patients with BG.

Data from numerous clinical studies looking at measures of diagnostic performance shed light on the question raised by potentially
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BG-contaminated antibiotics. Serum BG has a very high NPV
in the vast majority of studies presenting such data. It is
worth noting that the extremely high NPV of serum BG
(Hammarstrom, et al., 2015), would be very unlikely given
that most patients being assessed for serum BG burdens,
those at risk for invasive fungal disease, are also receiving
antibiotics (Prattes, et al., 2014, Posteraro, et al., 2016; Nucci
et al, 2016; Rautemaa et al, 2018; Bansal et al, 2018).
Clinical data on the issue of antibacterials-related diagnostic
false positivity has been reported in a number of studies over
the last one and a half decades (Racil, et al,, 2013; Metan, et
al., 2010, 2012 a,b; Desjardins, et al., 2018; Furfaro, et al.,
2014; Albert et al, 2011). Although elevated serum BG,
without IFD, was observed in some patients, the preponder-
ance of data shows that antibacterials are unlikely to be a
significant source of diagnostic false positive serum BG titers.

In light of the lack of systematic evidence of antibiotic contri-
bution of false positives, one must look at another source of
elevated BG titers. Translocation of gut luminal material due
to mucosal barrier injury (MBI) is an emerging field of study,
with multiple markers of both intestinal epithelial cell dam-
age and circulating luminal microbial molecules having been
reported (Leelahavanichkul, et al,, 2016; Yang et al., 2017;
Hoenigl, et al, 2016; Gonzalez, et al., 2019; Mehraj, et al.,
2019). While still an emerging field, a rising stream of studies
with observations of correlation between markers of MBI,
microbial translocation, and systemic inflammation have
been published over the last 20 years. Published pre-clinical
animal model data as well as patient data demonstrate the
correlation between MBI-related endotoxin and BG transloca-
tion and increased morbidity and mortality in multiple disease
states (Mclntyre, et al, 2011, Hoenigl, et al, 2018; Zhou,
et al, 2018). Accordingly, while an elevated BG may not
always be explainable by a fungal infection, other patient
health-related factors may be responsible and not iatrogenic
contamination.

Discussion References:

Albert O, Toubas D, Strady C, Cousson J, Delmas C, Vernet V, and
Villena I. Reactivity of (1-3)-B-D-glucan assay in bacterial blood-
stream infections. Eur J Clin Microbiol Infect Dis. 2011
Nov;30(11):1453-60.

Bansal, N, Gopalakrishnan R, Sethuraman N, Ramakrishnan N, Nambi
PS, Kumar DS, Madhumitha R, Thirunarayan MA, Ramasubramanian
V. Experience with B-D-Glucan Assay in the Management of Critically

ill Patients with High Risk of Invasive Candidiasis: An Observational
Study. Indian J Crit Care Med. 2018 May;22(5):364-368.

Buchacher, A, Krause, D, Wiry, G, and Weinberger J. Elevated
Endotoxin Levels in Human Intravenous Immunoglobulin Concentrates
Caused by (1-3)-B-D-Glucans. PDA J Pharm Sci Technol. 2010 Nov-
Dec;64(6):536-44.

Cuenca-Estrella, M, Verweij, PE, Arendrup, MC, Arikan-Akdadgli, S,
Bille, J, Donnelly, JP, Jensen, HE, Lass-Florl, C, Richardson, MD, Akova,
M, Bassetti, M, Calandra, T, Castagnola, E, Cornely,, OA, Garbino J,
Groll, AH, Herbrecht, R, Hope, WW, Kullberg, BJ, Lortholary, O,
Meersseman, W, Petrikkos, G, Roilides, E, Viscoli, C, and Ullmann, AJ;
ESCMID Fungal Infection Study Group. ESCMID* guideline for the
diagnosis and management of Candida diseases 2012: diagnostic
procedures. Clin Microbiol Infect. 2012 Dec;18 Suppl 7:9-18.

De Pauw, B, Walsh, TJ, Donnelly, JP, Stevens, DA, Edwards, JE,
Calandra, T, Pappas, PG, Maertens, J, Lortholary, O, Kauffman, CA,
Denning, DW, Patterson, TF, Maschmeyer, G, Bille, J, Dismukes, WE,
Herbrecht, R, Hope, WW, Kibbler, CC, Kullberg, BJ, Marr, KA, Mufioz,
P, Odd,s FC, Perfect, JR, Restrepo, A, Ruhnke, M, Segal, BH, Sobel,
D, Sorrell, TC, Viscoli, C, Wingard, JR, Zaoutis, T, and Bennett, JE;
European Organization for Research and Treatment of Cancer/
Invasive Fungal Infections Cooperative Group; National Institute of
Allergy and Infectious Diseases Mycoses Study Group (EORTC/MSG)
Consensus Group. Revised definitions of invasive fungal disease from
the European Organization for Research and Treatment of Cancer/
Invasive Fungal Infections Cooperative Group and the National
Institute of Allergy and Infectious Diseases Mycoses Study Group
(EORTC/MSG) Consensus Group. Clin Infect Dis. 2008 Jun
15;46(12):1813-21. doi: 10.1086/588660.

Desjardins A, Parize P, Angebault C, Lécuyer H, Lortholary O, and
Bougnoux ME. Lack of 1-3-B-D-glucan detection in adults with bac-
teraemia. Med Mycol. 2015 May;53(4):405-8.

Egger, M, Pruller, F, Raggam, R, Divjak, MK, Kurath-Koller, S, Lackne,r
H, Urban, C, and Strenger, V. False positive serum levels of (1-3)-B-D-
Glucan after infusion of intravenous immunoglobulins and time to
normalisation. J Infect. 2018 Feb;76(2):206-210.

Finkelman, MA. Comment on: 1,3-B-D-Glucan contamination of com-
mon antimicrobials. J Antimicrob Chemother. 2016 Oct;71(10):2996-7.

Furfaro E, Mikulska M, Del Bono V, Guolo F, Minetto P, Gobbi M,
Ghiso A, Bacigalupo and A, Viscoli C. Bloodstream infections are an
improbable cause of positive serum (1,3)-B-D-glucan in hematology
patients. Clin Vaccine Immunol. 2014 Sep;21(9):1357-9.

Gonzalez-Gonzalez, M, Diaz-Zepeda, C, Eyzaguirre-Velasquez, J,
Gonzalez-Arancibia, C, Bravo, JA, and Julio-Pieper, M. Investigating
Gut Permeability in Animal Models of Disease. Front Physiol. 2019
Jan 15;9:1962. doi: 10.3389/fphys.2018.01962. eCollection 2018.

continued on page 3...

L ® Corporate Headquarters United Kingdom Europe
Fu n Ite Associates of Cape Cod, Inc. Associates of Cape Cod Int’l,, Inc.  Associates of Cape Cod Europe GmbH
p 124 Bernard E. Saint Jean Drive Deacon Park, Moorgate Road

Opelstrasse 14

D-64546 Morfelden-Walldorf, Germany
Tel: (49) 61 05-96 10 0
www.acciusa.de

East Falmouth, MA 02536 USA Knowsley, Liverpool L33 7RX
Tel: (508) 540-3444
WWW.acciusa.com

8 (1-3)-B-D-Glucan Assay

Bulletin Volume 8, issue 1
Publish Date: March 2019
CORP_0050

United Kingdom
Tel: (44) 151-547-7444
www.acciuk.co.uk




FUNGITELL® BULLETIN ~ Volume 8, issue 1

(1—3)-B-GLUCAN FALSE POSITIVES: ANTIBIOTICS PLAYING A ROLE?

Hammarstrom, H, Kondori, N, Friman, V, and Wenneras ,C. How to
interpret serum levels of beta-glucan for the diagnosis of invasive
fungal infections in adult high-risk hematology patients: optimal cut-
off levels and confounding factors. Eur J Clin Microbiol Infect Dis.
2015 May;34(5):917-25.

Held, J and Wagner, D. B-D-Glucan kinetics for the assessment of
treatment response in Pneumocystis jirovecii pneumonia. Clin
Microbiol Infect. 2011 Jul;17(7):1118-22.

Hoenigl, M, Pérez-Santiago, J, Nakazawa, M, de Oliveira, MF, Zhang,
Y, Finkelman, MA, Letendre, S, Smith, D, and Gianella, S. (1-3)-B-D-
Glucan: A Biomarker for Microbial Translocation in Individuals with
Acute or Early HIV Infection? Front Immunol. 2016 Oct 3;7:404.
eCollection 2016.

Hoenigl, M, Moser, C, Funderburg, N, Bosch, R, Kantor, A, Zhang, Y,
Eugen-Olsen, J, Finkelman, M, Reiser, J, Landay, A, Moisi, D,
Lederman, MM, and Gianella, S; ACTG NWCS 411 study team.
Soluble Urokinase Plasminogen Activator Receptor (suPAR) is predic-
tive of Non-AIDS Events during Antiretroviral Therapy-mediated Viral
Suppression. Clin Infect Dis. 2018 Nov 12. doi: 10.1093/cid/ciy966.
[Epub ahead of print]

Liss B, Cornely, OA, Hoffmann, D, Dimitriou V, and Wisplinghoff, H.
1,3-B-D-glucan concentrations in blood products predict false
positive post-transfusion results. Mycoses. 2016a Jan;59(1):39-42.

Liss, B, Cornely, OA, Hoffmann D, Dimitriou V, and Wisplinghoff H.
1,3-B-D-Glucan contamination of common antimicrobials. J
Antimicrob Chemother. 2016b Apr;71(4):913-5.

Marty, FM, Lowry, CM, Lempitski, SJ, Kubiak, DW, Finkelman, MA,
and Baden, LR. Reactivity of (1-3)--D-glucan assay with commonly
used intravenous antimicrobials. Antimicrob Agents Chemother.
2006 Oct;50(10):3450-3.

Mclintyre, CW, Harrison, LE, Eldehni, MT, Jefferies, HJ, Szeto, CC,
John, SG, Sigrist, MK, Burton, JO, Hothi, D, Korsheed, S, Owen, PJ,
Lai, KB, and Li, PK. Circulating endotoxemia: a novel factor in
systemic inflammation and cardiovascular disease in chronic kidney
disease. Clin J Am Soc Nephrol. 2011 Jan;6(1):133-41.

Mehraj, V, Ramendra, R, Isnard, S, Dupuy, FP, Lebouché, B, Costiniuk,
C, Thomas, R, Szabo, J, Baril, JG, Trottier, B, Coté, P. LeBlanc, R,
Durand, M, Chartrand-Lefebvre, C, Kema, |, Zhang, Y, Finkelman, M,
Tremblay, C, and Routy, JP. CXCL13 as a Biomarker of Immune
Activation During Early and Chronic HIV Infection. Front Immunol.
2019 Feb 21;10:289. doi: 10.3389/fimmu.2019.00289. eCollection
2019.

Metan G, Agkus C, Buldu H, and Ko¢ AN. The interaction between
piperacillin/tazobactam and assays for Aspergillus galactomannan
and 1,3-B-D-glucan in patients without risk factors for invasive fungal
infections. Infection. 2010 Jun;38(3):217-21.

Metan G, Ko¢ AN, Agkus C, Kaynar LG, Alp E, and Eser B. Can bac-
teraemia lead to false positive results in 1,3-p-D-glucan test? Analysis
of 83 bacteraemia episodes in high-risk patients for invasive fungal
infections. Rev Iberoam Micol. 2012a Jul-Sep;29(3):169-71.

Metan G, Agkus C, Nedret Koc A, ElImali F, and Finkelman MA. Does
ampicillin-sulbactam cause false positivity of (1,3)-B-D-glucan assay?
A prospective evaluation of 15 patients without invasive fungal infec-
tions. Mycoses. 2012b Jul;55(4):366-71.

Nucci M, Nouér, SA, Esteves, P, Guimaraes, T, Breda, G, de Miranda,
BG, Queiroz-Telles, F, and Colombo AL. Discontinuation of empirical
antifungal therapy in ICU patients using 1,3-B-D-glucan. J Antimicrob
Chemother. 2016 Sep;71(9):2628-33.

Posteraro, B, Tumbarello, M, De Pascale, G, Liberto, E, Vallecoccia,
MS, De Carolis, E, Di Gravio, V, Trecarichi, EM, Sanguinetti, M,
Antonelli, M. (1,3)-B-D-Glucan-based antifungal treatment in criti-
cally ill adults at high risk of candidaemia: an observational study. J
Antimicrob Chemother. 2016 Aug;71(8):2262-9.

Prattes, J, Hoenigl, M, Rabensteiner, J, Raggam, RB, Prueller, F,
Zollner-Schwetz, |, Valentin, T, Honigl, K, Fruhwald, S, and Krause, R.
Serum 1,3-B-D-glucan for antifungal treatment stratification at the
intensive care unit and the influence of surgery. Mycoses. 2014
Nov;57(11):679-86.

Racil 7', Kocmanova |, Toskova M, Winterova J, Lengerova M,
Timilsina S, and Mayer J. Reactivity of the 1,3-B-D-glucan assay dur-
ing bacteraemia: limited evidence from a prospective study. Mycoses.
2013 Mar;56(2):101-4.

Yang, AM, Inamine, T, Hochrath, K, Chen, P, Wang, L, Llorente, C,
Bluemel, S, Hartmann, P, Xu, J, Koyama, Y, Kisseleva, T, Torralba, MG,
Moncera, K, Beeri, K, Chen, CS, Freese, K, Hellerbrand, C, Lee, SM,
Hoffman, HM, Mehal, WZ, Garcia-Tsao, G, Mutlu, EA, Keshavarzian,
A, Brown, GD, Ho, SB, Bataller, R, Starkel, P, Fouts, DE, and Schnabl
B. Intestinal fungi contribute to development of alcoholic liver
disease. J Clin Invest. 2017 Jun 30;127(7):2829-2841. doi: 10.1172/
JCI190562. Epub 2017 May 22.

Zhou X, Li J, Guo J, Geng B, Ji W, Zhao Q, Li J, Liu X, Liu J, Guo Z,
Cai W, Ma Y', Ren D, Miao J, Chen' S, Zhang Z, Chen J, Zhong J, Liu
W, Zou M, Li Y, and Cai J. Gut-dependent microbial translocation
induces inflammation and cardiovascular events after ST-elevation
myocardial infarction. Microbiome. 2018 Apr 3;6(1):66. doi: 10.1186/
s40168-018-0441-4.

United Kingdom Europe

- ® Corporate Headquarters
Fu n Ite Associates of Cape Cod, Inc. Associates of Cape Cod Int’l,, Inc.  Associates of Cape Cod Europe GmbH
p 124 Bernard E. Saint Jean Drive Deacon Park, Moorgate Road Opelstrasse 14

8 (1-3)-B-D-Glucan Assay East Falmouth, MA 02536 USA  Knowsley, Liverpool L33 7RX D-64546 Mérfelden-Walldorf, Germany
" q Tel: (508) 540-3444 United Kingdom Tel: (49) 61 05-96 10 0

Bulletin Vol b 1 . :

pﬂbﬁ?h" D:t::mlweasrcrl\ssz‘(j)% AR G LB G Tel: (44) 1 511-5471:7444 www.acciusa.de

CORP_0050 WWW.ACCIUK.CO.U




